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Weapons Test Activities
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Radiation Telemete: « OPERATION CASTLE. ( In comection
with hé/ coming Berles of [test operatiorsin Pacific, participation of
Division eperating personnel has been requested by Joint Task Force 7 in
order to make use of the radiological telemetering equipment of the
Commission. The telemetering system which was first employed in the 1953
spring test series is to be used at fixed locations in areas of expected
high radicactive contamination so that radistion intensity messurements
nay be supplied safely and quickly, Such data are necessary after a
detonation in order to determine the earliest time of safe entry for
recovery parties at the locations.

Research Activities

Effect of Toxic Substances on Cells, (UNCLASSIFIED) Since the
effects of toxic materials on body tissus -diffar, it is necessary to
understand the mechanism of action of these poisons on the body tissues
at the cellular level. A unique study, which has besn under wgy at the
University of Rochester Atomic Energy Project, is concerned with the in-
timate dependence of the cellt's metabolic activities on the special prop-
erties of the cell surface. This work indicates, at least in the systems
studied, that some of the cell's most sssential bic-chemical conversions
take place without the emtrance of the ingredients intc the interior of
the cell. Evidently, this is accomplished by action of engymes which are
fixed at the cell surface so that they can act on outside substances
without leaving the cell and without the entry of the substances upon
which they act.

Most of the work on this project has been with yeast cells and
their turnover of organic phosphates, compounds which are of primary
significance in the metabolism of carbohydrates. Uranium ions form a
complex with certain groups (probably polyphosphates) on the surface of
the yeast cells, and do not pass through the surface. Yeast so complexed
with uwranium fails to carry out the initial steps in sugar metsbolism.
Molybdate and tungstate in low concentrations similarly inhibit surface

phosphatases and prevent the splitting and utilization of sugar phosphates
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in the medium. Analysis of the cell potassium, and study of the potassium-
hydrogen exchange across the surface, have shown also that the stimulation
of fermentatlion by the potassium ion involves only the most peripheral
layers of the cell. This stimulation does not depend on any change in the
internal potassium level or the rate of its exchange, but only on the
external potassium-ion and hydrogen-ion concentrations, The most ready
interpretation of these observations is that the phosphohexckinase re-
action (initial step in glucose fermentation) actuaslly tskes place in the
external medium immediately in contact with the engyme at the cell surface.
Experiments in progress indicate that a similar arrangement prevails for

a number of the subsequent steps in the carbohydrate mstabolic system.
Application of these processzes will be extended to the study of cellular
phenomena AM other micro-organisms, and #4. the organs of higher animals

a8 the disphragm and the intastine. _

- Mechanisms of Virus Infection. (UNCLASSIFIED) The mschanisms of
virus infection are being investigated by a research group st the Univer-
sity of Colorado., The virus under study is the bacteriophage which
destroys the common colon bacillus., Although the bacteriophage is a
rather specialiged type of virus whose behavior is not necessarily
characteristic of all viruses, it is unusually convenient for laboratory
study, since the infective processes can readily be followed in test
tube mixtures of the virus and the host bacteria,.

~ In such mixtures, the virus rapidly penstrates the bactaria cells
and reproduces itself at the expense of the host cell materials. The
bacterial cell finally ruptures and releases large mumbers of bacterio-
phage to infect other bacteria, and this process contimes as long as
the bacteria supply lasts. The results of these axperiments using
radiation as a tool to alter the virus and its physiologlcal effects
have been making oonsiderable contributions to the unde. g of the
basic physical mechanism of this infective process, as regards (1) the
attachment of the virus to the bacterial surface; (2) the local break-
down of the surface and penstration of the virus into the interior;
and (3) the basis for the different specific immunities of the saversl
strains of bacteria to the several strains of bacteriophage.

Radiation Effects in Animals, (UNCLASSIFIED) Experiments at Osk
Ridge National -aboratory are in progress to determine the biological
affects of neutrons as compared with X rays in mice, guinea pigs, and
rats, Cyclotron-produced neutrons and 250 KVP X rays were used to
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irradiste the respective groups. The LD=-S0 (at 30 days) studies
are near completion and will give data on cataract induction, and bone-
marrow activity, as indicated by Fe-59 uptake in red blood cells and white
cell counts, Tentative meutron/x-ray ratios obtained for acute lethality
ares Mice, 1 rep neutrons, or 3.4 rep x-rays; Rats, 1 rep nsutrons, or
3.0 rep x-rays; and Guinea Pigs, 1 rep neutrons, or 2.3 rep x-rays.

Trpiy of apetion Ty & L e B T
the effe of r rats and enzgyme activity at the University of
Rochestar Medical School have found a factor which may prove to be re-
~liable as sn indicator of the severity of radiation exposure, This possi-
ble indicator present in body fluids is the angyme, clease,
which occurs in & neutral and in an acid form, Dmuncantetpcﬁmts,
rats were exposed to 700 roentgens of whole-body radistion and cbserved
within 24 hours, The acld "DN-ase” in the urins of rats showed a five-
fold increase after irradlation, Under the same conditions, noutral
*IN-ase" also increased and remained elevated. These findings imply
that a significant method mey be availshle to immedixtely detect lsvels
of sublethal radiation exposure, &nd the extent of its biocloglcal damage
in humans or amimals, Finally, since one of the two engymes

comes from the pancreas, the determination of wrinary enxyme levals may
assist in the early dlagnosis of pancreatic malignsncy, hitherto diffi-
cult to determine,

Subhuman Primate Studies. (UNCLASSIFIED) In cooperation with the
National Institutes of Heaith, a mumber of research projects on the effscts
of irradiation on subhuman primates have been initiated recemntly. The
University of Wisconsin is conducting one such study on the effects of
total body irradiation upon learned and unlearmed behavior in the monkey.
This group is also interested in studying the effect of local iondzing
rediations on cortical and subcortical cemters in the brain of monkeys
which have been tamed and adapted to test situations. These studies
are to be continued on a relatively long-ranze basis, and it is expected
that the information will be of value in determining whether the mentsl
processes are seriougly affected by radiation.

Radiation Instruments Progran

Intensity Probe. (UNCLASSIFIED) A demonstyation was recently
witnesse a search Laboratory of a new high intensilty pxobe
being developed by Victorsen Instrument Company for use in their Roentgen
Rate Meter. The probe is designed to axtend the rangs of the Rate Mater
to 1.8 megarcantgens per hour, and has possible applications in the new
field of food irradiation and in instrumentation associated with kilocurie
and megacurie gamma Sources.
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Carbide md Cnrhm, Inc., to duuma the feasibility of a project submitted
by Civil Defense Resesrch Associates., The project was proposed in order
to meet industry needs for criteria on protective measures applicsble to
plant building and plant complexes, and for new structures. This stems
from requests which CIRA has received from representatives of several in-

and other information which would, in case of emergenny, tend to reduce

injurtes {o persomnel and improve probability of eontdirnumed

Under such & plan, CIRA proposes to aot a8 cocrdinator between the Com~

mission and industry so that the recedpt of pertinent information may be
expadited for those in need for iimediats use,. The Pedaral Civil Defense
Achinistratinnand siblystabadﬂ.l dcfmuorsmutimsmllbeﬂin-

Federal Civil Defense Research ObEctim. Research pro-
Jects of eder Tense ocomected with the affects
of atomic detonations are nscessary to adequately provide assistance in
civil defense protective measures., The Commission has been asked to give
guldance in establishing these research objectives, snd slso to discuss
the proper utilisation of funds appropristed for this ressearch to FCDA,
Under current FCDA policy, any expenditures for civil defense research
by other sgencies were to be reimbursed by FCDA through funds thus appro-
priated to them by Congress,

Accordingly, the problems were discussed at a meeting of Commiassion
representatives, Fodaral Civil Defense, Armed Forcee Special Weapons Pro-
Ject, Corps of Engineers-U. S, Army, and Buresu of Yards snd Docks-U, S,
Navy. Specifiocally, FCIA roquested direction oconcerming (a) information
on affects of stamic detonations now included in scientific end technical
reports of past test series, and (b) the most efficiemt procedures to
obtain such information. A special interest was indicated in aheltexrs
to give protection near Cround Zerc (up to lewels of 2,000 Pe3.i.)3 dis-
persal of shelters and population; industrial,
and educational structures, um,mugi.vmsmidemtimto&o
pedior—oft Aetaining a consultant or consultants to review literature
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and make recormendations for further field testspmmmm land To

acmmmm)wtﬂhmmal
dispersal of people to sheltersy

—

Genersal

Specialized Traint4s Prosrams. (UNCLASSIFIED) The exigent problems in
the field of th Ehysicg] related to atomic energy axtend beyond the
supply of presently trained and avallsble percommel. Comsequently, the
varicus specialiged training prograns inaupurated by the Commission in
previous years will be contimued. The programs includes ‘

1. Industricl Hy-ieme. This program is now in its seoond. year and
adrim. 'swreg % tTho Oak Ridge Institute of MNuclear Studies during
1953 Lwt candidates have been selected for one year of academic traine
inz to begin this fall. The flrst year's program in 1952 included four

trainees who have completecd the course of study.

2., Imdustrisl “edicinc. In the fisid of industrial mdicme, eight
applicants have veen assigned for study Jduring the 1953 academic year, a5
follows: University of Hocnester - L; Harvard University - 3; and the
Umiversity os Cincinnati - 1. A second year of in~plant training -at an
AEC or contractor instellation is offered after campletion of the courses.
Direction of this training will be handed Ly the University of Rochester.

The pmkus yearts training included five candidates who finmished
the course of academic study. Two of these are now taking in-plant train-
ing for a Jear - ons at Fernald plant (Cincimati) and one assigned to
worl: at both Brookhaven and Hanford, Two otlhers are taking additional
clinical traj.xﬁ.ng s and one has voluntarily discontinued the program.

sicc, Applicants are now Lelng reviewed for

11ps for special study in radiation protecticn
and hosp:.tal phyaics. Administration of the program is under the Oak
Ridge Institute of Nuclear Studies, and approximately 75 candidates will
be selected for study in the coming acadamic year. The groups will be-
gin training at one of the three locations, with no more than 25 at each:
the University of Dochester, with field training at Drookhaven; the
Vandertilt Universz.ty, with fiold work at Oak Ridges and at the vaersity
of Washington in Seattle in cooperation with Hanford Works, }
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